The Sb-Ο bond of (Ph 3 SbCl) 2 0, 1 and Ph 3 Sb(OMe)CI 2 are cleaved under mild conditions by protic species such as alcohols, carboxylic acids and imides. The unsymmetric species, RjSbXY, thus formed are stable to disproportionation to symmetric species, R 3 SbX 2 and R 3 SbY 2 . 1 does not react with ethanol and fert-butanol under refluxing conditions. Transalcoholysis of 2 with ethanol and terf-butanol however, gives the corresponding alkoxy derivatives, Ph 3 Sb(OR)Cl. The 1,2 dipoles, carbon disulfide, phenylisocynate and acrylonitrile also insert in between the Sb-Ο bond in 2. The reaction with acrylonitrile also produces a small amount of polyacrylonitrile.
INTRODUCTION
Organoantimony alkoxides have received little attention especially from their reactivity point of view'. It is more so surprising as alkoxides of its periodic neighbor tin have been extensively studied 1 ' 2 . Goel and
Ridley" have reported that the Sb-Ο bond in 1 is cleaved by hot methanol and acetylacetone (Eq. 1).
(Ph 3 SbCl) 2 Unsymmetric triorganoantimony(V) derivatives R 3 SbXY, are difficult to obtain by partial substitution of the halide in R 3 SbX 2 , though in few cases 5 ' 7 , these have been obtained by the oxidative addition of XY (e.g. ICI, ICN, IN 3 ) to R 3 Sb. It appeared that the cleavage of Sb-Ο in 1 or 2 by a protic species HY would offer a convenient route to prepare R 3 SbXY. Reactions of J and 2 with a number of alcohols, carboxylic acids and imides were, therefore, examined.
Organotin alkoxides and amides readily undergo insertion reaction with 1,2-dipoles 28 . To compare the reactivity of Sb-Ο bond, reactions of 2 with carbon disulfide, phenyl isocynate and acrylonitrile have also been carried out.
MATERIALS AND METHODS
The alcohols, carbon disulfide, phenyl isocynate and acrylonitrile were dried and distilled before use. Haloacetic acids (BDH) were used as such. Infrared spectra were recorded on a Perkin Elmer 577 spectrometer in Csl. The 'H NMR spectra were recorded in CDC1 3 on a Varian EM 360L spectrometer using TMS as internal standard. Carbon and hydrogen were determined by combustion at the RSIC, Central Drug Research Institute, Lucknow.
Preparation of μ -oxybis (triphenylantim ony chloride), (Ph 3 SbCl):0, 7
It was synthesized by the hydrolysis of triphenylantimony dichloride 910 . In a typical experiment, a solution of triphenylantimony dichloride (4.24 g, 0.01 mmol) in acetone was added to the solution of sodium hydroxide (0.44 g, 0.011 mmol) in methanol. After stirring the mixture for 3h at room temperature it was filtered. The filtrate was concentrated until a white solid started to come out. The compound was finally precipitated by the addition of water to the reaction mixture. It was filtered, dried and recrystallized with chloroform and petroleum ether. Yield 3.0 g, 78%; m. p. 218 °C (lit. 9 218 °C). OMe)Cl were prepared similarly from 1 and the corresponding alcohols. The products were recrystallised from benzene and petroleum ether. (II) i (0.70 g, 1 mmol) was stirred in refluxing mixture of /-butanol (10 ml) and methanol (1 ml) for ~4 h. After distilling off the alcohols the residue was crystallized from benzene and petroleum ether. It was characterized as Ph 3 Sb(OBu')CI. The same product was obtained when 2 was reacted directly with t-butanol.
Cleavage ofSb-O Bonds: Reactions of (Ph 3 SbCl) 2 0 andPh 3 Sb(OMe)Cl With Protic Species and 1,2-Dipoles
(b) With Carboxvlic Acids: (I)1 (0.39 g, 0.5 mmol) and iodoacetic acid (0.19 g, 1 mmol) were dissolved in benzene (10 ml). This solution was refluxed for 4 h. The volatiles were removed by distillation and the residue was washed with petroleum ether (2x5 ml) and recrystallised from benzene to give Ph 3 Sb(OOCCH 2 I)Cl. The chloro and bromo analogues were obtained by using chloroacetic acid and bromoacetic acid respectively.
The same products were also obtained by reacting 2 with the corresponding haloacids under similar conditions. (II) Equimolar amounts of Ph 3 Sb(OOCCH 2 I)Cl and AgOOCCH 2 I were stirred in dichloromethane for 3 h. The silver chloride was filtered off and the filtrate on concentration gave colorless Ph 3 Sb(OOCCHT)->, M.P. 115-116 °C (Lit." 116 °C); yield 94% (authentic IR spectrum). (c) With Succinimide: 1 (0.39 g, 0.5 mmol) and succinimide (0.1 g, 1 mmol) were stirred together in refluxing benzene (10 ml). After distilling off the solvent the residue was washed with petroleum ether and recrystallised from benzene to give Ph 3 Sb(Cl)NCOCH 2 CH 2 CO The same product is obtained when 2 reacts with succinimide under similar conditions in -85% yield. Insertion Reactions (a^ With CS-and PhNCO:
To a solution of 2 (0.42 g, 1 mmol) in benzene (10 ml) was added carbon disulfide (2 ml) and the reaction mixture was refluxed for 4 h. After distilling off the volatiles the residue was washed with petroleum ether (3x5 ml) to yield colorless The same amount of acrylonitrile when refluxed in benzene (5 ml) for 3 h did not give any white solid. Table 1 lists the experimental and analytical data for the synthesis of unsymmetrical triphenylantimony(V) derivatives, Ph 3 Sb(CI)A.
RESULTS AND DISCUSSION
Methanol readily cleaves Sb-Ο bond inj under mild conditions. However, neither ethanol nor tertbutanol reacted with I even under reflux. This interesting observation may be explained in terms of comparatively greater acidic character of methanol over higher alcohols. Not surprisingly, therefore, 2-methoxyethanol and trifluoroethanol behaved like methanol.
2 reacted with ethanol and fer/-butanol liberating the more volatile alcohol (Eq. 2). In view of the ready alcoholysis of 2, reactions of I with ethanol and tert-butanol were attempted in presence of methanol Ph,Sb(OMe)Q + ROH = Ph 3 Sb(OR)CI + MeOH - (2) and as expected the corresponding alkoxy derivative Ph 3 Sb(OR)CI (R = Et, r-Bu) were obtained. These derivatives are colorless solids. The melting points of these compounds did not change even after repeated crystallizations which indicates that these are stable to disproportionation to symmetric species, Ph 3 Sb(OR) 2 and Ph 3 SbCk The benzene solutions of these compounds are monomeric and the dichloromethane solutions are non conducting. The stretching Sb-O-Sb vibration, known 12 to occur at -750 cm"' in (Ph 3 SbX) 2 0 derivatives, is absent in the IR spectra of Ph 3 Sb(OR)Cl obtained from 1. The 'H NMR spectrum of Ph 3 Sb(OBu')Cl consisted of a multiplet at 7.25 δ due to the ring protons and a singlet at 1.38 δ for tert-butyl protons in a ratio of 5: 3.
The Sb-Ο bonds of 1 and 2 were also cleaved by monohalocarboxylic acids under mild conditions. The products, Ph 3 Sb(OOCCH 2 X)CI, are stable to disproportionation to symmetirc species. The reaction of Ph 3 Sb(OOCCH 2 CI)Cl with one mole of AgOOCCH 2 CI afforded Ph 3 Sb(OOCCH 2 Cl) 2 which has been prepared earlier" by the oxidative addition reaction of HOOCCH 2 Cl with Ph 3 Sb. All the newly synthesized carboxylato derivatives are soluble in benzene and dichloromethane and show Av(COO) of a magnitude 320 cm" 1 indicating the presence of monodentate 'ester type' carboxylato group 1314 in these monochloro haloacetato triphenylantimony(V) compounds. The 'H NMR spectrum of Ph 3 Sb(OOCCH 2 I)Cl showed a multiplet at 7.25 δ and a singlet at 2.35 δ due to the ring and methylene protons, respectively. Alkenes containing electron withdrawing groups readily insert between Μ-NR 2 (M = Ge, Sn, Pb, Ti, Zr, HO and Sn-OR bonds under mild conditions . Whereas the amides of Ti, Zr and Hf polymerize acrylonitrile even at -78 °C involving multiple insertions, the organotin amides and alkoxides, such as Me 3 SnNMe 2 and Me 3 SnOMe, provide only 1:2 insertion products. Reaction of 2 with acrylonitrile also afforded the insertion product, Ph 3 Sb[CH(CN)CH 2 OMe]Cl. The IR spectrum of the product showed v(CN) at -2200 cm"' and absence of v(C=C). Interestingly, a small amount (< 5%) of a colorless solid insoluble in common organic solvents was also formed. The solid which neither melted upto 250 °C nor contained antimony or aromatic groups was believed to be polyacrylonitrile. This is not formed due to thermal polymerization of acrylonitrile as a benzene solution of the nitrile did not give any solid when heated under similar conditions.
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